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194 IOWA ACADEMY OF SCIENCES.
PLATE XIII.
Figure 1. Leg of Aphrophora quadrinotata, Say, showing double row
of spines.
Figure 2. Leg of Lepyronia quadrangularis, Say.
Figure 3. Leg of Clastoptera proteus, Fitch, showing single row of
spines.
Figure 4. Side view of C. delicata, Uhl., showing outline of face.
Oblique dorsal view of same showing inflation of front.
Figure 5. C. proteus, Fitch, same as above.
Figure 6. C. xanthocephala, Germ.
Figure 7. C. obtusa, Say.
Figure 8. Venation of hemelytra, C. delicata.
Figure 9. Same for C. proteus.
Figure 10. Same for C. xanthocephala, Germ.
Figure 11. Clastoptera obtusa, Fitch.
1, 2 and 3; first, second and third apical cells, a and b; first and sec
ond discoid cells.
PLATE XIV.
Figure 1. Abdomen of Lepyronia quarangularis Say, male, ventral view.
Figure 2. Female, of same.
Figure 3. Male, dorsal view.
Figure 4. Abdomen of Aphrophora parallela, Say, male, ventral view.
Figure 5. Female, ventral view.
Figure 6. Same, dorsal view.
Figure 7. Abdomen of C. obtusa, male, posterior view.
Figure 8. Female, same view.
Figure 9. Abdomen of C. xanthocephala, Germ., male, posterior view.
Figure 10. Female, same view.
OBSERVATIONS ON THE CICADID.E OF IOWA.
HERBERT OSBORN.
The members of this interesting group of insects, which con
tains the largest of our native Homoptera, have at least four
representatives in the slate of Iowa and it is the intention to
call attention to these in this paper and also to put on record
some observations regarding their habits and distribution which
may serve as a basis for further investigations concerning
them.
Cicada dorsata Say. One specimen of this large species
n the collection of the Iowa Agricultural College from a student
who stated that it was taken in Poweshiek county, is the only
example indicating its occurrence in the state.
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THE DOG-DAY CICADA.
(Cicada tibicen Linn.)
This is our larger common species, and one which, by its
penetrating note, renders itself a conspicuous feature of the
autumn weeks. First described by Linne it has since received
various appellations opercularis, Olivier; pruinosa, Say; lyricen,
DeGeer and canicularis, Harris. This synomony arises partly
on account of the variability of the species. This variation is
considerable when its range over a large part of the United
States is considered, but within our own state this variation is
somewhat limited. Specimens collected here generally conform
closely to the description given by Say for his pruinosa.
Its distribution is quite general and I assume that it occurs
throughout the eastern part of the state, at least, and in general
over the timbered portions. I am assured by good observers,
however, that there are places in the northwest part of the
state where it is unknown. Specimens have been collected or
received from many widely different localities.
In spite of its abundance and wide distribution our knowl
edge of its habits and life-history is very meager, though it is
stated to require two years to complete its growth and to
deposit its eggs in apple trees as one at least of the plants it
may injure.
THE PERIODICAL CICADA OR "SEVENTEEN-YEAR LOCUST."
(Cicada septen-decem Linn.)
The "seventeen-year cicada" is doubtless the most interest
ing of all the Cicadas on account of its phenomenally long
larval life. As is well known it lays its eggs in twigs of vari
ous trees and the larvae entering the ground feed upon the
roots of plants, and require a period of seventeen years to
complete their growth. Two broods are represented in the
state.
Brood V, Distribution. —In 1888, the locust year for the east
ern part of the state, I secured, through the state crop service,
reports from many of the localities which gave decidedly use
ful information with reference to limitations of the brood and
comparison with previous occurrences. Records were received
from over thirty counties and about ninety correspondents.
The limits of this brood have been outlined heretofore by
Mr. Suel Foster, Dr. William LeBaron and Prof. C E. Bessey.
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Dr. LeBaron (2d Rept. 111. Insects p. 130) writes as follows:
"In the Prairie Farmer for July 29th, a brief outline of the
locust range was published by Mr. Suel Foster, of Muscatine,
Iowa, but in this outline, as Mr. Foster himself stated, many
gaps were left undetermined. I have found Mr. Foster's out
line to be, in the main, correct, and have filled, as far as pos
sible, the gaps which he left. I will take the same starting
point with Mr. Foster, namely, the j auction of the Iowa River
with the Mississippi in Louisa county, Iowa. Thence, in a
northwesterly direction, following the eastern branch known
as the Cedar River as far north as about opposite the mouth of
the Wisconsin river. Thence east in about the same line of
latitude to Lake Michigan, following the Wisconsin river so far
as it lies in this line, thus leaving out the northernmost counties
of Iowa and the two lower tiers of counties of Wisconsin."
The rest of the description refers only to territory outside of
Iowa.
In 1878 at the time of the occurrence of Brood XIII in south
ern Iowa, Prof. C. E. Bessey, then of the Iowa Agricultural
College, collected data for the determination of the boundaries
of that brood and incidentally collected considerable informa
tion concerning the distribution of Brood V in the eastern part
of the state.
His report upon this investigation appeared in the American
Entomologist, Vol. I. N. S., p. 27. As there given the area
included is considerably greater than that outlined by Dr.
LeBaron. He does not seem to have noticed the record of
LeBaron given above. His outline is as follows:
Starting at nearly the same point in Wapello, Louisa county,
the line he draws extends more to the westward, including the
western or Iowa branch of the Iowa river as far west as into
Tama county, and considerable territory to the southward,
including all of Johnson, more than half of Iowa and a portion
of Poweshiek counties. From Tama county northeastward to
the extreme northeast corner of the state including nearly all of
Black Hawk, Fayette and Allamakee counties, and part of
Bremer, Chickasaw and Winneshiek, with a possible extension
westward so as to include all the counties to the north and east
of Tama, though reference to his notes indicates some of the
counties included, as Allamakee, Winneshiek, Black Hawk,
Payette and Bremer to be doubtful.
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Mr. V. C. Gambell, a student in entomology whose home
was at Winfield, in Henry county, saw no locusts there but a
man in that vicinity reported hearing them and had seen one
shell. This is rather uncertain testimony especially in view of
absence of reports from this and the adjoining county to the
north. If correct it shows a very feeble representation of the
insect there. Mr. Gambell noticed in traveling on the Chicago,
Rock Island & Pacific railroad from Brooklyn to Iowa City
that the trees were injured, apparently by Cicada. If all due
to Cicada this would carry the brood into Poweshiek county
several miles further west than indicated by other reports.
Mr. E. N. Eaton of Keota, in the extreme east of Keokuk
found no locusts and no reports of them for that county.
Mr. P. H. Rolfs reports for the central eastern border of
Tama county that there were no locusts and none for about
five miles to the east of the county line, while Mr. F. A. Sir-
rine reports for a point about six miles further north that
locusts were in Tama county, two miles west of the county line
in Geneseo and Clark townships, but not in townships west so
far as he could learn.
The following additional statements from correspondents
have a special significance in determining the border line:
Louisa county, Wapello township, "None; a few in north
part of the county. " Columbus City, "Locusts present." In
Keokuk county, Clear Creek township, "None here this year,
but here seventeen years ago." Prairie township, "None yet;
were here seventeen years ago." Garman township, "No
locusts, last in 1877" [1878 Brood XIII probably]. Iowa county,
York township, "Locusts in limited numbers in northeast third
of this township." Poweshiek county, Malcom township,
"None." Sheridan township, " None. " Bear Creek township,
"None. None seventeen years ago." Warren, "None yet,
July 15th. Were here sixteen and seventeen years ago; second
year in great numbers and did great damage to fruit trees and
shrubbery." Chester township, " No seventeen year locusts to
amount to anything; appeared in 1861 and 1878." [Brood XIII].
Black Hawk county, Spring Creek township, "Yes, and seven
teen years ago. " East Waterloo township, one correspondent
says: "No, never here." Another says: "No. A few seven
teen years ago." Fayette county, Westfield township, " None;
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E. D. Ball, del.
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none seventeen years ago. " Eden township, " None. " Jeffer
son township, "None within thirty- four years to my knowl
edge." Clayton county, Giard township, "None this year; a
few seventeen years ago. "
Brood XIII. —Professor Riley (1st Ann. Rept. State Entomol
ogist of Mo.) mentions this brood as occurring along the
southern border of Iowa, but does not specially define its limits.
The 1878 occurrence was studied by Professor Bessey and the
data collected enabled him to define the limits of the brood with
considerable exactness (Amer. Entom., N. S. Vol. I, p. 27).
According to this record they occurred in the following
counties: Van Buren, Davis, Wayne, Decatur, Des Moines,
Henry, Jefferson, Wapello, Monroe, Union, Louisa, Keokuk,
Mahaska, Marion, Warren, Madison, Adair, Cass, Iowa, Powe
shiek, Jasper, Polk, Dallas, Marshall, Story, Boone, Greene,
Hamilton, and they were assumed to occur in the counties
embraced within the area encompassed by these, Clarke, Appa
noose, Ringgold, Washington, Johnson, as indicated on his map,
outline of which is shown. (Plate XV.)
On the recurrence of this brood last season (1895) I published
requests in a number of state papers and also obtained from
students and others, data covering as much territory as possi
ble. Tne responses to the published requests were not so
general as could be wished. In some cases many reports com
ing from the same locality, while a number of counties, where
they must have occurred, furnished no reports.
Taking the counties reported in their order from the eastern
border of the state they run as follows: Louisa, Keokuk,
Poweshiek, Tama, Marshall, Story, Webster, Boone, Dallas,
Madison, Union, Decatur, and for counties within the outer
limits, Polk, Jasper, Marion, Monroe, Wapello, Jefferson, Van
Buren, Lee.
The counties within this area which must, in all probability,
have been visited, are Warren, Mahaska, Lucas, Wayne, Appa
noose, Davis, Washington, Henry, Des Moines, while the
doubtful ones are Johnson, Iowa, Hamilton, Greene, Guthrie,
Adair, Ringgold.
Reports from Iowa and Johnson are quite positive as to
their non-appearance in those counties, though it is possible
our informants could speak for only a part of the area. There
is also a probability that they occurred in Hamilton county,
close to the Des Moines valley at least, if not in the Skunk.
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In Greene, Guthrie and Adair they may have occurred in the
valley of the Raccoon or tributaries.
By river valleys, then, which give really the more impor
tant distribution, we can say that they appeared in the Iowa
valley at Louisa county, were absent or possibly scarce in
Johnson and Iowa counties, but present in Tama and Marshall
and north as far as Marshalltown; in the valley of the Skunk
river from its mouth to Ames in Story county; in the valley of
the Des Moines and its tributaries as far north as to near Fort
Dodge and Lehigh, and in the Raccoon in Dallas county; also
in the valley of the Grand river and its tributaries in Decatur,
Union and Clarke counties.
Comparison of the points giving actual occurrence in 1895,
represented on our map by square black spots, with the out
line of Professor Bessey's map shows a reduction in most of
the outline, with a slight extension in the Des Moines valley.
These reports on the whole would suggest a reduction of the
area, and many of the reports state a reduction in number of
cicadas as compared with previous occurrences.
It is of course impossible with the records for even three or
four occurrences to draw any conclusions as to the future his
tory of the insect or assign causes to any apparent changes,
still some suggestions as to probable influences may not be out
of place as indicating lines of future observation and record.
It is evident that many years must elapse before the problems
connected with the species can be properly discussed.
Admitting that the broods in these respective areas have
declined, it is interesting to inquire into the possible conditions
affecting the perpetuation of the species.
It should be borne in mind that the great bulk of settlement
in these parts of the state occurred between the appearance of
the broods in 1854-1871 and 1851-1878 respectively, and that
the settlement resulted in some important changes of the timber
distribution. These changes took two forms, first a diminution
of the natural timber belts along the streams from the neces
sities for fuel and in much less degree the clearing of limited
tracts for cultivation. Second, an extension of the timbered
area by the planting of groves, wind-breaks, orchards, etc., on
the treeless portions. The former I believe not to have affected
the area or quantity of timber very greatly, as it would be
made good by the natural growth and extension and, especially
as regards the Cicada, had, I believe very little influence. The
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latter, though perhaps having very little effect as increasing
the actual quantity of timber, seems to me a much more impor
tant factor in connection with the Cicada problem. These
insects show a very decided tendency to deposit their eggs in
young trees, and in 1871 and 1878 found abundant opportunity
in the numerous young orchards and groves developed since
their prior occurrence to satisfy this propensity, so much so
that they must have in many places deserted in no small degree
the natural timber areas for these artificial ones.
Now, it seems natural to suppose that depending normally for
their food on roots common to areas of natural timber they
should have been met with a deficiency of such food in many
of the localities to which the adults had flown to deposit eggs,
and consequently have failed to develop and mature.
Such an influence will, of course, not be permanent and if
this be the only factor of importance Cicada should recuperate
in the future.
It has been my privilege to observe personally the occur
rences of both these broods since 1871, and I hope to have the
opportunity to observe many of their generations in the future.
TIBICEN RIMOSA, SAY.
This species, which may be considered as belonging more
particularly to the northern and western fauna, is represented
in this state by a depauperate form and in the northern and
western portions by a form more closely approaching the west
ern type.
It was described by Thomas Say in Proc. Acad. Nat. Sci.
for 1830, p. 235, who ascribes it to the Missouri and Arkansas
and says further ' 1Mr. Nuttall presented me with two specimens
which he obtained on the Missouri, and I found one on the
Arkansaw."
While Mr. Nuttall's specimens may have been secured on
Iowa soil the probability seems strongly in favor of a location
further west in the then extensive territory of Missouri.
But slight mention has been made of the species since that
time and if it is found in the Mississippi valley as a species at
all common, it has failed to receive due mention. It is col
lected in abundance in the Rocky Mountain region, and I have
numerous specimens from Colorado and New Mexico.
Aside from the depauperate form to be mentioned further,
I have specimens from Tama county, collected by Mr. F. A.
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Sirrine, of the larger form approaching typical examples also
from Worth county, collected by Mr. S. W. Beyer.
It occurs somewhat commonly in the northwest part of the
state and probably is responsible for some of the reports of
seventeen year Cicada emanating from that quarter. Mr.
D. Ball, a graduate of the Agricultural college and whose home
is at Little Rock, Lyon county, states that it is found quite
abundantly throughout the prairie regions of the northwest
part of the state and that it was more abundant in the 70's,
before the prairies were broken up, than at present. He gives
some interesting observations regarding its habits, the most
striking being that it occurs on prairie land remote from tim
ber, thus indicating a habit quite different from the other mem
bers of the genus. He states that in herding cattle on the
ranges years ago, he has seen them as many as four or five to
the square rod of grass in localities where the nearest trees
were ten miles away and these only bush willows fringing a
stream. During the summer of 1893 he carefully observed
them in a lot in town. The lot was bordered on two sides by a
double row of trees, box-elder and maples. At any time plenty of
the cicades could be found or heard in the grass, but careful search
ing failed to had a single one or any indications of egg deposi
tion. They occur more abundantly in the rich upland grass at
the foot of a hill or bordering a meadow, a situation equally
favorable to the growth of certain prairie weeds, notably the
"shoestring" or Lead plant, Amorpha canescens, which has a
very tough woody stem, a plant which was particularly abun
dant in the lot above mentioned. The cicadas were frequently
seen on this plant, but no eggs were found. They appear the
latter part of June and only live for two or three weeks at
most.
The form of this species which occurs at Ames is much
smaller and with more extensive orange markings than in the
western forms ; it is by no means common and no observations have
been made as to its breeding habit here. It is so different from
the larger Rocky Mountain form that were it not for the inter
mediate forms occurring throughout the range of the species
as a whole, there would be little question as to its being recog
nized as distinct. This form agrees with the one described by
Emmons as noveboracensis.
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MELAMPSALTA PARVULA SAY.
This interesting little species has been taken once at Ames
and this is, so far as I know, the only record of its occurrence
in the state. It is a more southern form, being credited to the
southern states as far north as southern Illinois and central
Kansas. Very likely it may be found occasionally in the south
ern part of the state when collectors become more plentiful.
Any addition to these records will be gratefully received and
duly credited in future records.
BIOLOGIC NOTES ON CERTAIN IOWA INSECTS.
HERBERT OSBORN AND C. W. MALLY.
The following notes are extracted from Bulletin 32 of the
Iowa Experiment Station, and embrace such portions of work
upon certain injurious insects as have a biologic interest. We
are indebted to the Experiment Station for the use of the
figures.
THE GROUND CHERRY SEED MOTH.
(Gelechia sp.)
Our attention was called to this insect by Dr. J. C. Milnes,
of Cedar Rapids, who reported it as very destructive on wild
ground cherries under cultivation; writing further, that this
cherry being very prolific and of excellent quality would be a
desirable garden plant were it not for the great injury from
this pest. The specimens sent contained the insect in the pupa
stage.
Cultivated ground cherry at Ames suffered from similar
attack, and the pest seems likely to occasion much loss.
Examination of wild ground cherries in the vicinity of Ames
revealed a considerable injury from the pest, and steps were
taken to secure the early stages and determine as fully as pos
sible the habits of the insect.
Out of 1,000 berries examined 130, or 13 per cent were
infested. All of these infested berries contained the pupae
enclosed in a white silken cocoon which filled most of the
cavity of the berry, the seeds being entirely devoured. Near
the stem end of the berry and opposite the head of the pupa
was an opening presumably prepared for the emergence of the
moth.
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